The effects of a threonine-imbalanced diet (8% casein supplemented with 0.3% methionine, TI) on the ketone body production and the secretion rate of lipids were examined in the isolated perfused rat liver. Feeding a TI diet compared to an 8% casein (C) diet resulted in an enlargement of liver, presumably due to 2-4-fold accumulation of tri glyceride. Serum triglyceride likewise increased significantly in rats fed a TI diet. No significant difference was found in the other lipid components both in serum and liver. When the livers from rats fed C or TI diets were isolated and perfused in the presence of an exogenous oleate substrate , the TI diet decreased the ketone body production and conversely increased the secretion rate of triglyceride, suggesting an inverse relationship be tween rates of ketogenesis and triglyceride secretion . The proportion of oleate in the perfusate triglyceride obtained at the end of perfusion was comparable between the C and TI groups, whereas in the post-perfused liver it was higher in the former than in the latter , suggesting a stimula tory effect of the TI diet on the secretion of the oleate in the form of triglyceride. These results indicate that altered hepatic metabolism of long-chain free fatty acids between the pathways of oxidation and ester ification is one of the causative factors for triglyceride accumulation in the liver produced by threonine imbalance.
a Values for Experiment II were from post -perfused liver . ** Significantly different from the C group at p<0.01. synthesis, nor the concentration of cholesterol in serum and liver were influenced by the TI diet. These results agree well to those reported previously (1) (2) (3) (4) (5) (6) (7) (8) . Figure 1 shows the time course of the ketone body production (A) and the secretion rate of triglyceride (B) on the basis of the whole liver. As shown in Table 2 , the uptake of oleate by the livers during 4-h perfusion, as calculated from the amounts infused and the amounts of oleic acid present in the perfusate at the consecutive time intervals, was comparable in the C and TI groups. This equivalent uptake appears to correspond to the observation in Experiment I that the serum level of free fatty acids remained unchanged. Therefore, the altered partition of oleic acid between the pathways of ketogenesis and esterification in the livers of rats fed the TI diet compared to those fed the C diet was a consequence of altered intracellular metabolism. The TI diet caused a 25% decrease in the rate of ketone body production compared to the control diet. The difference in the ketone body the imbalanced and control rats whereas incorporation of 14C-carbon into triglyc eride was significantly higher in the former. It seems therefore reasonable to propose that the decrease in the hepatic oxidation of fatty acid as reflected by the decrease in ketone body production in rats fed the TI diet diverts fatty acids to the esterification pathway and in turn to increase triglyceride synthesis and its accu mulation. Consequently the alteration in the fatty acid metabolism appears to be an important causative factor for the fatty livers. Such a reciprocal response has also been observed in the rat liver perfused with 2-tetradecylglycidate, a specific and potent inhibitor of carnitine acyltransferase, the rate-limiting enzyme of mito chondrial fatty acid oxidation (10) or in the liver of genetically obese Zucker rats compared to their lean littermates (11) . In these situations there were either fatty livers or hypersecretion of triglyceride as observed in threonine-imbalanced rats. Although the regulatory factor(s) responsible for the partition of free fatty acids between oxidation and esterification remained obscure, the level of cellular malonyl-CoA is considered to be one of the major determinants (16, 17) . Thus, it has been shown that the rate of fatty acid synthesis correlates positively with the cellular malonyl-CoA level, and that both of these parameters are inversely related to the rate of fatty acid oxidation. Accordingly, the alteration in the fatty acid metabolism is closely related to the increase in the triglyceride synthesis and its accumulation in the liver (9, 16) . In this respect, the enhancement of hepatic acetyl-CoA carboxylase activity at 7 days after feeding the TI diet compared to C diet (7), which could be associated with an increase in the cellular malonyl-CoA level, favors this assumption. Threonine imbalance did not influence the secretion rate of cholesterol (data not shown). Table 3 summarizes the fatty acid composition of triglyceride in serum, liver, perfusate, and post-perfused liver. Although there was no significant difference in the fatty acid composition of serum triglyceride, the TI diet caused a significant in the fatty acid profiles were similar to those observed in the liver , indicating that an increase in the secretion rate of triglyceride by the perfused liver from rats fed the TI diet is ascribed to the concomitant change in the metabolism of free fatty acids. The results also suggest that the free fatty acid supplied exogenously during the perfusion period is incorporated in hepatic triglyceride and is actively secreted in the form of triglyceride-fatty acid. However, the secretion rate of oleate in the liver of rats fed the TI diet was more than that in the control counterpart when considered as the content of oleate present in the perfusate at the end of perfusion.
In conclusion, an increase in triglyceride synthesis and its accumulation in the liver of threonine-imbalanced rats is likely to be the consequence of a selective decrease in the ketone body production of long-chain fatty acid by the liver .
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